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We love Meat....
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....but that love is slowly turning into a fatal attraction
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feed
Pounds of
6 = 7 grains and forage
water
Gallons for drinking water
5 2 . 8 and imrigating feed crops

land

Square feet for grazing
7 4 5 and growing feed crops
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fossil fuel )
energy Btus for feed production and

transport. That's enough to power a
1 0 36 typical microwave for 18 minutes.
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And that’s not all........




And that’s not all........
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Big, bigger, bigges




Human health

ZOONOSES

Animal Diseases Human Diseases




Global meat demand estimated to increase 70% by 2050

More income? More meat!




1.825.517 wild caught fish
115.124 chickens

71.515 farmed fish

5.434 ducks
2.732 pigs
2.205 rabbits
1.293 geese
1.163 turkeys

1.010 sheep

825 goats
562 cattle
132 rodents
112 pigeons and other birds
49 buffalo

9 horses

6 donkeys and mules

6 camels and other camelids
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(Some) meat subsitutes are closing in on the meat experience....

2010

_ Opmerking

1 jun. 2008
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1980
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....but their market size is still modest compared to “real” meat
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Winston Churchill, 1932
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How does it work?
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Biopsy of a small e Selection of “satellite” cells e Feed and nurture the

number of cells

Q Maturation and

differentiation into muscle
cells (fibers)

cells so they multiply
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Harvesting and assembling
the fibers into a burger
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It is still work in progress!
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The path to industrialization

 Science

« Scale

* Process design
» Supply chain
« COG

* Product formulation

 Requlation

« Consumer acceptance
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Science

Cell production Tissue production




Scaling production (1): the hardware

Cell production Tissue production




Scaling production (2): Make cell feed

Build a new industry

>4z ESF SFM

MAMMALIAN CELL CULTURE MEDIUM
Serum Free Medium

00-000-00
00000000
00 Liters

X“ &ﬂ MMM 00
2c
[T4] store in the dark

2547 20 Sweet, Davis, CA 95614
P, (50) 7472006
CXPANOOBY RN COM

80% of meat production price
No Supply Chain (yet)

Scaling Growth factor
production
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€ 100.000,00
€10.000,00
€1.000,00
€100,00
€10,00

€1,00

COG

Main factors
» GF price reduction on scaling
. * Basal Media price reduction on scaling
COG reduction o) density optimization
» Recycling / conversion efficiency

I T T
1 1
2018 2019 2020 2021 2023 2027 2029

——Proven scaled RM price



Product formulation

e Cells or tissue (or in between....)?

* Hybrid or not?

e GMO or not?

* Cell source?



Regulatory approval (EU)

 Revised Novel Food Procedure as of Jan. 2018
 Mosameat - EC =2 EFSA - EC (PAFF) - legislation

. Bund dossier & submit

« Safety and nutrition (Iron, B12, protein content)
» Growth factors
» Scale of sample batch production must be representative for large scale
» After submission 18 months plus “question time

« EC decision: room for “politics” (Qualified Majority / PAFF)

mosameat
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Consumer acceptance
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Cultural and social function
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So.....what’s next?
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Pre- go to market activities, timing & milestones
~-

T

From POC to prototype

Scalable process design

/ Regulatory approval in EU
Small scale introduction

Production scale introduction

% mgsa meat

v20z P - /

6T0Z >
020z »
1202 >
zeoz >
€202 P



MOSA MEAT IN THE VALUE CHAIN

Traditional meat

v " -

\” “', barn-breeding slaughter retail
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processing packaging distribution

Nutrients
.

Cultured meat :
Cells proliferate & restaurants
differentiate into meat

Ny

consumers

Tissue biopsy

Mosa Meat



Meat production 2030?
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We’re not alone......
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The Plant-Based Protein & Dairy Show
Amsterdam, August 26-28 2019

The New Protein Industry V. 2.7
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Cell-Ag is coming

Perfect
Day
Animal-free
Milk
2%

Brewed with love
inSan Francisco, CA
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It’'s people that start disruptions....not processes

“While the theoretical possibility of
growing meat in an industrial setting has
long captured the public imagination, it
took decades for science to catch up with

~ Van Eelens imagination”.
==«__ Paul Shapiro, Clean Meat (2018)
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